In several Eastern and Southern African countries, between one-third and one-half of the children are vitamin A deficient. Not just one strategy, but a combination of supplementation, fortification, and dietary diversification will provide the solution to the elimination of vitamin A deficiency. Food diversification in general is limited by increasing poverty and household food insecurity. Supplementation coverage rates increased from an average of 22% to 68% during the last four years. This was mainly due to integration of supplementation into national immunization days. Now the challenge is to integrate supplementation into sustainable delivery systems. Several countries have started or are planning maize and/or sugar fortification initiatives, but most of the experience so far has been on a pilot scale, and little is known about the impact of the interventions. There is a need to develop strategies for vitamin A supplementation and fortification of different foods to reach all areas and individuals in a country.
Introduction
At the World Summit for Children in 1990, the virtual elimination of vitamin A deficiency by the year 2000 was declared a global objective [1] . The International Conference on Nutrition in 1992 reconfirmed this goal [2] . Since these meetings, additional financial, human, and organizational resources have been made available to reach this goal.
In 1998, UNICEF, WHO, CIDA (Canadian International Development Agency), USAID, and the Micronutrient Initiative (MI) [3] launched the global vitamin A initiative. It was concluded that although progress had been achieved towards the goal of eliminating vitamin A deficiency, it needed to be accelerated. The initiative emphasized the need for realistic plans of action in combination with adequate funds. Vitamin A supplementation was considered a reliable and effective way to combat vitamin A deficiency that can be implemented rapidly on a national scale. Vitamin A fortification was put forward as a central strategy holding great promise for more extensive use in the near future, whereas horticultural programs might be useful in the longer term to complement supplementation and fortification programs [4] .
Before the 1990s, the focus of UNICEF nutrition programs was more on the reduction of protein-energy malnutrition (PEM); however, since the World Summit for Children UNICEF has increased its support to projects for the reduction of micronutrient deficiencies, including the elimination of vitamin A deficiency. A UNICEF internal assessment carried out in 2000 showed that in many UNICEF country offices the financial support for nutrition improvement was proportionately larger for micronutrient interventions, especially for vitamin A and iodine, than for the reduction of PEM.
Magnitude of the problem
Although reliable and recent data are not available for many countries in the region, it is clear from the available data that vitamin A deficiency is a serious health problem in Eastern and Southern Africa. The prevalence of vitamin A deficiency in the area is shown in table 1.
It is commonly believed that the major cause of the high rate of vitamin A deficiency is an inadequate diet. A large part of the population does not consume enough food to meet their calorie requirements, while the variety and nutritional quality of the food is often poor. Also, the high frequency of infectious diseases further increases the risk of vitamin A deficiency. The high prevalence of HIV/AIDS in the region can further worsen the situation through the following mechanisms: » Increasing poverty and household food insecurity for families affected by HIV/AIDS;
The author is affiliated with the UNICEF Eastern and Southern Africa Regional Office in Nairobi, Kenya.
Arjan de Wagt » Reduced child care capacity by parents infected with the virus; » Inadequate care for the increasing number of orphans; » Reduced food intake, reduced vitamin A absorption, and higher utilization of vitamin A by people living with HIV/AIDS.
Vitamin A control programs

Dietary diversifi cation
Of the three strategies to combat vitamin A deficiency, dietary diversification seems to have received the least attention during the last 10 years. Interventions have been mainly on a relatively small, often pilot-project scale, and there is little known about the impact of the interventions. There are doubts about the contribution dietary diversification can make towards eliminating vitamin A deficiency in the region. Poverty levels and household food insecurity are very high, and, as said earlier, many people are not able to meet their calorie requirements. They do not have access to vitamin A-rich foods from animal sources and depend on dark-green leafy vegetables, fruits, and yellow or orange sweet potatoes for their vitamin A intake.
Other aspects that have further limited the success of the promotion of dietary diversification in the region include the following: » The bioavailability of carotenoids from dark-green leafy vegetables, the major source of vitamin A for many people in the region, is low compared with that from supplements, and consequently a large amount of vegetables must be consumed to provide adequate levels of vitamin A. » Consumption of fat or foods rich in fat is low, further reducing the bioavailability of carotenoids. » Successful promotion of dietary diversification requires a behavioral change in food selection, food production and/or purchase, food preparation, and food consumption. So far, many interventions have focused on only one or a few of these aspects, without addressing the complete set of behavioral changes required.
» The promotion of complex and comprehensive behavior change requires more than simple messages (e.g., "Eat more vitamin A-rich food for health"). An information-education-communication (IEC) strategy needs to be combined with community mobilization, provision of (agricultural) inputs, and long-term promotion, support, and follow-up. » Sustainable success of a dietary-diversification project is difficult to establish in a three-to five-year period, which is the lifespan of many internationally supported projects. » Because of the different components of dietary diversification, an intersectoral approach is required. Intersectoral collaboration between sectorally organized government ministries and departments and even nongovernmental organizations and UN agencies presents many challenges. » Major factors limiting large-scale interventions are the relatively large financial, human, and organizational resources required and the relatively long time required before the impact will be seen. Success of supplementation interventions and high expectations about the impact of fortification initiatives reduce the interest in and resources available for the promotion of dietary diversification.
Supplementation
Through the Vitamin A Global Initiative, more resources have been made available for countries to take action towards eliminating vitamin A deficiency in the form of donation in kind of commodities (vitamin A supplements), funds, technical assistance, and communication tools. Among the contributions, the donation in kind from the Micronutrient Initiative (MI) of 371 million vitamin A capsules in 1997-1998 and a cash contribution of US$1.1 million were invaluable, not only because the contribution was made prior to the official launch of the Initiative, thereby allowing rapid and significant results, but also because it was the first time such a comprehensive approach was taken to allow the implementation of large-scale programs in over 60 countries. The MI contribution has taken vitamin A supplementation programming to new global levels, probably saving hundreds of thousands of children and protecting the lives of millions of others. The contribution enabled countries to begin or expand nationwide programs and monitor their effectiveness. Logistical support has ensured efficient distribution of capsules and their availability when required.
An evaluation of eight studies of weekly or biannual vitamin A supplementation found decreases in preschool child mortality of up to 50% (Tamil Nadu, India) [5] . Extrapolating from the average of 23% reduction in mortality from this analysis, it is estimated that in 1998 one round of distribution of MI-donated Vitamin A defi ciency control programs vitamin A capsules averted up to 145,037 child deaths in Eastern and Southern Africa. These calculations were based on data from eight countries that reported high coverage rates (>70%) for one dose of vitamin A supplementation, but the actual duration of the effect on mortality from a single dose is unknown. Ethiopia also achieved high coverage rates with a second yearly round, further increasing the number of children's lives saved (table 2 ). An increasing number of children in the region are infected through mother-to-child transmission of HIV. Several countries presently have infection rates of 15% to 30% among pregnant women, resulting in a possible prevalence rate among children of 5% to 10%. It is expected that vitamin A supplementation will do little for the survival of these children, and that most of them will die before they reach five years of age. Therefore, the above-mentioned figures on numbers of child lives saved might be an overestimate, but this will require further investigation.
By geographic region, the greatest number of countries adding vitamin A supplements to national immunization days (NIDs) was in 1998 in sub-Saharan Africa, where 18 countries included vitamin A with polio NIDs and another five countries combined vitamin A supplements with the measles campaigns. This represents an increase of almost 50% over 1997, when only 16 African countries added vitamin A supplementation to NIDs. The result is that vitamin A supplementation coverage rates for a single dose in sub-Saharan Africa have more than doubled in the last two years because of the opportunity to link with NIDs. Recent estimates by UNICEF show that in 1998, 68% of children under five years old in sub-Saharan Africa received at least one high-dose vitamin A through NIDs, special vitamin A campaigns, or other strategies. » Challenges for the vitamin A supplementation projects are the following: » Not all countries have yet started vitamin A supplementation; » Through NIDs only one dose of vitamin A is delivered and not two annual doses as required; » An increasing number of countries in the region do not plan NIDs in the coming years; » Vitamin A supplementation is in many cases not an integral part of sustainable delivery systems; an expanded program of immunization (EPI) is recommended; » In most countries vitamin A supplementation is funded mainly by donors, thus limiting its sustainability.
In the coming years, attention needs to be focused on sustainable integration of vitamin A supplementation into health service delivery projects, such as the EPI, integrated management of childhood ill-nesses (IMCI), health/nutrition/micronutrient days, growth-monitoring and promotion, and the Sustainable Outreach Services (SOS) package.
UNICEF believes that supplementation should include not just one micronutrient but, as much as possible, all micronutrients for which there might be a deficiency. Presently UNICEF is supporting pilot interventions on the distribution of a daily multimicronutrient supplement that includes vitamin A (one recommended daily allowance) to pregnant women in three countries in the region. This intervention is part of a larger maternal health and nutrition project. A safety study is also going on in South Africa on a multimicronutrient supplement for infants.
There is also an increasing interest in the development of a multimicronutrient supplement for people who have HIV/AIDS. The scientific information on the impact of multimicronutrient supplementation on the immune system, the viral load, occurrence and duration of opportunistic infections, disease progression, and the well-being of people living with HIV/AIDS is still relatively poor. However, the available information suggests that there is probably an impact of several of these indicators in countries where the diet is poor in micronutrients and micronutrient deficiencies are common.
Fortifi cation
Several countries in the region have started or are planning to fortify foods. Presently only sugar fortification in Zambia is at such a scale to be a major contribution to the vitamin A intake of the population. Fortification initiatives in the region are shown in table 3.
The list in table 3 is not complete, and there are several countries that are at different stages of planning fortification initiatives. Also, most of the supplementary food distributed as part of food aid in the region is now fortified with a mixture of micronutrients, including vitamin A.
As can be seen from table 3, Zambia, Zimbabwe, Tanzania, and Malawi have small-scale maize-fortification initiatives. These projects aim to fortify maize flour with a multimicronutrient premix including vitamin A at village hammer mills. The project seeks to find an alternative for the fortification of centrally produced food, because the majority of the people in the region have limited access to such food. If this local fortification approach works, it will be an important strategy for reducing deficiencies of micronutrients, including vitamin A. However, the projects have to deal with several challenges, including quality assurance, community mobilization, mobilization and training of mill owners and operators, distribution of the premix, and sustainability. If the small-scale fortification project cannot be taken to a nationwide intervention, there will be doubts that fortification will be the major contributor to combating micronutrient deficiencies in the region, and a continuing combination with supplementation will be required.
Fortifying foods with vitamin A faces the following challenges: » There are only a few countries where centrally produced foods are consumed by a large part of the population. Local fortification is not yet proven to be an additional option. » What strategies to adopt for the fortification of different products with vitamin A. Fortifying several products in order to have a wider coverage increases the risk that some people will have a relatively high intake of vitamin A. » In several countries the government influences the production, distribution, import/export, price and sale of foods like staples, cooking oil, and sugar. A strong government influence can provide both opportunities and challenges for the fortification of foods.
» Experience with salt iodization has shown that regional harmonization of food-fortification legislation is an essential component for the success of fortification. Regional bodies like the Southern African Development Community (SADC) can assist with facilitating regional harmonization and therefore they should be involved at an early stage before national legislation on fortification has been established. » Monitoring and law enforcement systems are relatively weak in most countries in the region. Therefore, it is important to have committed producers and this requires early mobilization and involvement of the private sector.
Conclusions
Since 1990, interventions for the reduction of vitamin A deficiency have been developed in most countries in the region. Although at the beginning the focus was mainly on vitamin A supplementation, interest in food fortification is growing, and several new initiatives are expected in the next two years. Focus is expected to be on fortification of maize and sugar at the central level and further investigation of small-scale maizefortification initiatives. It is hoped that with these new fortification initiatives together with improving and sustaining the coverage of supplementation and the implementation of large-scale dietary diversification projects, the goal of virtual elimination of vitamin A can be reached in the foreseeable future. Some of the measures that need to be put in place to accelerate this continued fight against vitamin A deficiency include the following: » Improved impact evaluation of the interventions. So far not many countries have instituted an adequate impact evaluation system. Challenges include limited capacity for doing nationwide impact evaluation and low prioritization of monitoring and evaluation in the allocation of both financial and human resources. » Increasing and continued mobilization of communities, private sector, Government, and donors about the importance of vitamin A deficiency control and their roles in it. » The development of strategies for the adequate combination of fortification and supplementation interventions without giving too much vitamin A to some and not reaching others. » Research to further analyze the relationship between vitamin A status and HIV/AIDS-progression and transmission. » Further development of multimicronutrient supplementation approaches for specific target groups. 
